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AUDIO/VIDEO PRODUCTION METHOD 

Field of the Invention 

The present invention relates to methods for facilitating the generation of audio 
and/or video productions. 
5 The present invention also relates to asset management systems for audio 

and/or video productions. 
Background of the Invention 

The subject matter and content of audio and video productions varies greatly. 
In addition to this variety there is, correspondingly, a considerable quantity of such 

10 audio and video productions. Audio productions include, for example, radio 
broadcasts, both live and pre-recorded, musical and audio recordings, whereas video 
productions include, for example, films, television programs and video recordings. As 
will be appreciated typically video productions also include an accompanying sound 
track or commentary, so that an audio production is inherently included as part of the 

1 5 video production. 

The term audio and/or video will be used herein to refer to any from of audio 
information or signals, video information or signals, or a combination of video and 
audio information or signals. The term audio/video will be used for short to refer to 
audio and/or video. 

20 Audio and video productions are generated by acquiring audio and/or video 

material items and combining these material items in accordance with a selected 
sequence. Often the items of audio/video material are acquired from earlier 
productions, which are re-used to form part or parts of subsequent audio/video 
productions. 

25 Summary of the Invention 

Various different aspects and features of the present invention are defined in 
the appended claims. 

According to a first aspect there is provided a method of facilitating 
identification of audio and/or video productions, said method comprising maintaining 
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a register of unique program identification codes in association with corresponding 
audio/video productions, assigning a new unique program identification code on 
request from a producer of a new audio/video production, and up-dating the register 
with said new unique program identification code in association with said new 
5 audio/video production. 

The present inventions provides a facility for uniquely identifying audio/video 
productions throughout a life cycle of such productions. The advantages of the 
inventive method can be best appreciated by way of an example applications, although 
it will be appreciated that this is but one example of many applications. Audio/video 

10 productions are expensive to generate. As such, in order to recover the cost of 
generating the audio/video productions it is necessary for the owner of the rights to the 
earlier audio/video production to charge royalty payments for the use of the earlier 
production. If several different items of content are re-used from earlier audio/video 
productions, then the task of identifying and tracking the content items in order for 

1 5 example to recover royalty payments represents a complex task. In particular if there 
are different owners of the rights in the re-used audio/video productions then 
generating a list of these rights and a payment for these rights, which may be under 
different terms for different owners represents a task of increasing complexity. The 
present invention therefore provides an advantage in maintaining an association of the 

20 audio/video production with a code which uniquely identifies this production. As such 
if the code is uniquely embedded in the production, a register maintaining the code in 
association with the audio/video production provides a facility for identifying and 
tracking the source of part or parts of the productions which are re-used for subsequent 
productions. 

25 Although the unique program identification code could be any data value 

identifying the audio/video production within an organisation, in preferred 
embodiments, the unique identification code may be a UPID or the like. The UPID is 
a standard which provides potentially a globally unique identification code. 

Advantageously, the method may include the steps of acquiring items of 

30 audio/video material for use in forming the new audio/video production, generating 
during the step of acquiring the audio/video material items a unique identifying code 
for each of the audio/video material items, and populating the register with the unique 
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identifying codes in association with the unique program identification code. By 
generating a unique identification codes for each audio/video material item from which 
the audio/video production is comprised, not only can the production be uniquely 
identified but also the parts which make up the productions. 
5 Although the unique identification code could be any data value identifying the 

audio/video material items within an organisation, in preferred embodiments, the 
unique identification code may be a UMID or the like. The UMID is a standard which 
provides potentially a globally unique identification code for audio/video material 
items. 

10 According to an aspect of the present invention there is provided an asset 

management system for facilitating identification of audio and/or video productions, 
the asset management system comprising a database for storing data representative of 
a register of unique program identification codes which identify corresponding 
audio/video productions, an asset management processor coupled to the database 

1 5 which is arranged in operation to assign a new unique program identification code on 
request from a producer of a new audio/video production, and to up-date the register 
with the new unique program identification code in association with the new 
audio/video production. 

Various further aspects and features of the present invention are defined in the 

20 appended claims. 

Brief Description of the Drawings 

Embodiments of the present invention will now be described by way of 
example with reference to the accompanying drawings wherein: 

Figure 1 is schematic representation of an integrated system for planning, 
25 acquisition, production and emission of audio/video programs, 

Figure 2 illustrates a small proportion of the metadata which may be produced 
in the creation and transmission of a programme such as horse racing; 

Figure 3 is a simplified schematic illustration of a layered metadata structure; 
Figure 4a and 4b illustrates two ways of storing metadata within a system 
30 which produces and/or distributes audio and/or video data; and 
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Figure 5 is a basic illustration of where audio and video may be stored on video 

tape, 

Figure 6 is a schematic block diagram illustrating the structure of a data 
reduced UMID, and 

5 Figure 7 is a schematic block diagram illustrating the structure of an extended 

UMID. 

Description of Preferred Embodiments 
Integrated System 

An integrated system for uniquely identifying and tracking audio/video 
10 material items, in order to facilitate planning, acquisition and generation of 
audio/video productions will now be described with reference to figure 1. In general, 
the integrated system according to Figure 1 provides a facility for identifying items of 
audio/video material within an audio/video production as well as the audio/video 
production itself, from conception, to acquisition, to generation, to viewing and 
15 analysis. This integrated system can be used to facilitate copyright licensing and 
billing for use of particular audio/video material items. As will be explained, the 
system for identifying uniquely the audio/video material items and the audio/video 
productions provides a facility for planning subsequent audio/video productions in 
accordance with previously produced audio/video productions and consumer analysis 
20 information representing the relative audience for these audio/video productions. The 
planning information, which was used to generate the audio/video production, and the 
consumer analysis information indicating a relative success of the audio/video 
production is fed back to enrich a knowledge base for generating subsequent 
productions. 

25 Figure 1 provides an illustrative representation of the integrated system for the 

planning, acquisition, production, emission and analysis of audio/video productions. 
In figure 1 an asset management system 1 is shown to comprise a data processor 2 
which is arranged in operative association with a first program database 4, a rights 
database 6, and a consumer analysis database 8 the purpose and function of which will 

30 be explained shortly. The asset management system 1 is arranged to maintain a 
database in which Unique Metadata Identifier (UMID) which uniquely identifies items 
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of audio/video material are associated with a Unique Program Identifier (UPID) which 
uniquely identifies a program. A program is an audio/video production which is 
comprised of a combination of items audio/video material items, some of which may 
be generated during an acquisition stage of the system. As a result each UPID will be 
associated with at least one UMID representing the audio/video material from which 
the program corresponding to the UPID is comprised. 

The generation of the UPID in associate with the UMID will now be explained. 
At a first planning and concept stage 10 a format or sequence of audio/video material 
is identified. This is typically identified as a combination of scenes and within each 
scene a number of shots which represent action events within the scene. However 
each shot may require a number of takes. A take is an item of content from which 
audio/video material is generated which may result, for example, from a camera taking 
real time action which is recorded as a continuous event. The planning stage might 
also identify product placements and sponsorship items which must be included within 
the audio/video program. As represented by an arrow 12 it is at this stage which a 
UPID is assigned to the audio/video program. In preferred embodiments the asset 
management system is a central registry and the assignment of UPID is effected by 
sale, providing the unique UPID in exchange for money. The producers of the 
audio/video program at the planning and concept stage 10, may also interrogate the 
asset management system for viewing figures produced when similar audio/video 
programs have been previously shown. This is also held in the asset management 
system 1 which is populated, as will be described shortly, with viewing figures 
captured when an audio/video program is emitted. Hence the viewing figures which 
form part of a collection of strategic information is received at the planning and 
concept stage 10 as represented by the broken line 14. 

The term emitted will be used to described the distribution of the audio/video 
program on any medium, which includes terrestrial and satellite broadcast, as will as 
sale on video tape and digital versatile disc. 

As indicated by the clockwise broken line arrow 16 the next stage in the system 
is the acquisition of the audio/video material from which the audio/video program is to 
generated. Therefore based on the planning information produced at the concept stage 
10, the audio/video generation apparatus such as a camera 18 at the acquisition stage 
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20 is used by a camera crew to generate the audio/video material in accordance with 
the planning information. This might be for example at a sound stage or a similar 
environment such as an outside broadcast. The planning information however is not 
discarded at this stage but retained and passed with the audio/video material to a 
5 production stage 22 which is the next stage via the anti-clockwise arrow 24. However 
the planning information is also stored in the asset management system 1 for use in 
generating future audio/video programmes of a similar nature. This is represented by 
the arrow 26. At the acquisition stage 20 UMIDs are generated in association with the 
audio/video material items generated. Thus, for each take produced by the camera 18 

10 a UMID is generated in association with that audio/video material. The UMIDs are 
then also transferred via the connecting arrow 26 to the asset management system 1 
. and stored in association with the UPID previously set up at the planning and 
conception stage 10. Additionally, UMID can be associated with a task or short 
storyboard position which itself is associated with the UPID, The audio/video material 

15 may be for example recorded onto a tape 21 which may include the UMIDs associated 
with the items of audio/video material. The tape is therefore representative of the 
audio/video material so far generated and from which the program is to be reproduced. 
The tape is therefore passed via arrow 24 to an editing stage which is represented 
generally as a post production stage 22. 

20 During editing, items of audio/video material are combined from a greater set 

of audio/video material produced at the acquisition stage 20. This facilitated by 
additional information introduced at the acquisition stage 20, at which a plurality of 
takes are typically produced for each shot whereas in fact only one take is typically 
required for each shot to fulfil requirements of the program. Therefore, from a 

25 plurality of takes at least one is selected. The preferred shot may be indicated by a so 
called 'Good Shot Marker' (GSM) which then appears as metadata. The GSM may be 
added to the medium on which the audio/video material is recorded, such as the video 
tape 10, or may be stored separately with associated time codes indicating the in and 
out points of the take. The GSM is then combined with the metadata and UMID 

30 associated with the audio/video material item and stored as a data structure within the 
asset management system. This data structure forming the asset management of the 
data base will be described in a separate section. However the GSM is used during the 
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post production stage to enable an efficient identification of the takes which are to be 
used to form the shots of the scenes. Furthermore, at the post production stage 22, 
other audio/video material may be combined with the material generated at the 
acquisition stage 20. The combined material is then assigned a further UMID, which 
is also stored ift the asset management data base. 

The editing performed at the post production stage 22 may make use of the 
planning information, received from the asset management system 1 as indicated by an 
arrow 23. This information may be used for example to ensure that product 
placements within the audio/video material items and sponsorship material is 
maintained in the edited version of the program. 

As a result of the editing process, the audio/video material from which the 
program has been formed is now a reduced sub-set from that produced at the 
acquisition stage 20, but may also include audio/video material from archives or 
animation or graphics. As such the UMIDs which identify each item of audio/video 
material will have changed from the set of UMIDs identifying the audio/video material 
from that received from the acquisition stage 20. As a result an updated set of UMIDs 
associated with the UPID is communicated to the asset management system as 
represented by the arrow 28 which represents the audio/video material within the 
audio/video production represented on a storage medium 30. Furthermore, at the post 
production stage 22 the audio/video material associated with these UMIDs may be 
stored in the data base. The content of the audio/video program is therefore that 
produced from the editing at the post production stage 22. From the audio/video 
program 30, the next stage is a scheduling stage 32 which is introduced, in order to 
schedule the emission of the audio/video program which is therefore received via the 
connecting arrow 34. At the schedule planning stage 32 a time at which the 
audio/video program is, for example, to be broadcast is identified and a corresponding 
timeslot assigned which corresponds to the length of the time available. At this stage 
the UPID is mapped to a program identifier with the date and time of scheduling for 
broadcast of the program. As a result this information is also fed back to the asset 
management system 1 (represented as an arrow 36) so that the program identifier and 
date and time of scheduling can be associated with the UPID. 
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After the planning and scheduling stage 32 the video program is then packaged 
at a stage 38. At the packaging stage 38 character merchandising deals are identified 
in association with the characters which may appear in the audio/video program. 
Furthermore the advertisements and trailers are associated with the audio/video 
5 program. However with assistance of the UMIDs and the planning information held in 
the asset management system 1, the character merchandising deals may be identified in 
correspondence with the content of the audio/video material as described by the 
UMIDs. Furthermore in accordance with the planning information which identifies 
the product placements and sponsorship, advertisements can be appropriately selected 
10 to accompany the audio/video program. Again this is all achieved by interrogating the 
asset management system 1 which is represented by a further arrow 40, 41. Finally as 
represented by the clockwise arrow 42, the packaged program is sent for emission at a 
broadcast stage 44 on an appropriate format. The appropriate format may be for 
example digital video broadcasting in which case the program identifier may be added. 
15 The program identifier may be for example the transport identifier which is used to 
identify DVB packets forming a program, within a multiplexed stream of packets for 
other programs. However at the emission stage 44, the final version of the program to 
be broadcast is monitored so as to establish exactly what has been emitted. To this 
end, a further modification of the UMIDs associated with the UPID may be made to 
20 the effect that the content of the audio/video program in the form in which it is to be 
emitted is identified by logging the UMIDs associated with the content of the emitted 
program. However this may require the combination of UMIDs which describe the 
content of the audio/video program which has been adapted for emission. This is 
because the version of the program formed for emission may contain the content items 
25 of the un-adapted program and content items added to a particular version such as 
advertising material. As such, a hierarchical formation of UMIDs is required in which 
the UMIDs which describe the content of the un-adapted program and the UMIDs 
which describe the content of the additional material are combined to form a new 
UMID. The new UMIDs include a reference to the combined content items as a 
30 reference to the UMIDs which described theses content items in a recursive fashion. 
This is illustrated in figure 1, by boxes A and B, which represent UMIDs which 
described different content items of the un-adapted program. A new UMID for the 
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program is illustrated as box C, which refers back to the UMIDs A and B. When the 
program is adapted for emission, further material is added. The UMID associated with 
this further material is represented by a UMID D. When the program is adapted for 
emission and the original content and the further material is formed, a new UMID E is 
formed to represent the content of the adapted version. The new UMID E is arranged 
to refer back to UMIDs A and B in a hierarchical fashion. 

There may be different versions of the same program issued on different 
media. For example the form of the program which is broadcast may differ to a 
version of the program as recorded on to a digital versatile disc. For this reason a set 
of UMID's for each version may differ as a result of the differing content. Each 
version of the program may therefore be assigned a different UPID identifying that 
version of the program. Therefore at the emission stage 44 an update of the asset 
management system 1 is effected as represented by the further arrow 46 so that the 
final UPID to UMID association is recorded for each emitted version of the program. 

A clockwise broken arrow 48 represents the emission of the audio/video 
program to consumers. At a consumption stage 50 consumers are watching/listening 
to the audio/video production. At this stage however marketing information is 
gathered by monitoring the number of consumers which are listening and/or watching 
the audio/video program, when the program is broadcast, or monitoring the sales of the 
distributed program through pay-per-view, or sales of, for example, digital versatile 
discs. For the example in which the program is broadcast, the proportion of consumers 
viewing/listening the program might be gathered for example via a set top box. 
Typically such set top boxes are provided with a telephone line which is 
communicated to a marketing centre which monitors which programs are being 
watched by a selected sample of consumers from which marketing information and 
analysis is formed. This marketing information and analysis is acquired as represented 
by a clockwise broken arrow 52 to produce a relative proportion of a possible 
population viewing the audio/video program with respect to time to the effect that 
individual items of audio/video material associated with UMIDs may be evaluated as 
to the relative audience detected at the time of broadcast. The marketing information 
provided at an analysis stage 54 is then also fed to the asset management system 1 and 
associated with the corresponding UPID for the program. This information is stored in 
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the consumer analysis data base 8. At the analysis stage 54 the program identifier is 
associated with the UPID and forwarded to the asset management system 1 via the 
connecting arrow 56. 

The transport program identifier in combination with the time of emission is 

5 mapped to UPID within the database 8. The database 8, may therefore include a table 
matching the transport program identifiers 54 with the time of emission. With this 
information the corresponding UPID is added to the table, providing a match between 
UPID and program ID/time of emission. As such the time of day of consumer analysis 
at stage 50 is logged with respect to the time of emission at stage 44, providing a 

10 match between the emission process 48 and the analysis process 54. In further 
embodiments of the invention, the UPIDs and/or UMIDs may be converged. 
Furthermore, the UMID may be used to form a watermark within the audio/video 
program. 

The integrated system as represented in figure 1 is provided with a particular 
15 advantage in that the viewing figures generated at the analysis stage 54 are fed back 
and associated with the UPID and with individual UMIDs associated with the 
audio/video material within the program. As such at a future planning and conception 
stage 10 for subsequent audio/video programs, the producers of the new program may 
interrogate the asset management system 1 and receive not only the production plans 
20 for the earlier program but the viewing figures and analysis of consumer rating for the 
program and parts of the program. Each new audio/video program serves to further 
enrich the asset management system 1 from which future productions of programs may 
benefit. This benefit is therefore represented in figure 1 by a connecting arrow 60. In 
effect, therefore the integrated system shown in figure 1 provides a means for 
25 identifying all audio/video material associated with each audio/video program 
produced. 

Two example applications of this identification and tracking of audio/video 
material will now be explained. As will be appreciated the copyright of the 
audio/video program will be owned by the producers of that program. However the 
30 copyright of individual items of audio/video material may not belong to the producers. 
Through the integrated system of figure 1, each item of audio/video material is 
associated with a UMID. As such the asset management system 1 is provided with the 
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database 6 in which the copyright owner of the audio/video material is stored with its 
corresponding UMID. As a result after the program has been packaged at stage 38 and 
emitted at stage 44, a list of licence requirements for audio/video material not owned 
by the production company can be generated and appropriate royalties calculated. The 
5 royalties may be calculated from a business management software application forming 
part of the asset management system 1 . Furthermore because the integrated system 
provides a measure of the audience for each individual item of audio/video material, 
the licensing royalties may be established as a function of the relative audience for 
those parts of audio/video material. 
10 A further example application of the audio/video material identification and 

tracking facility provided by the integrated system shown in figure 1 is for billing. 
This is because, as explained above, different media may be used to represent the same 
program and as such the program may differ to some extent between different media. 
As a result at the emission stage 44 the augmented content of each of the versions of 
15 the program on different media is analysed. This might be for example to identify 
product placement and sponsorship items which may be different between the different 
versions of the program identified. The UMIDs associated with this audio/video 
material can then be fed to a database. Such a database may be the database 8 of the 
asset management system 1. Therefore from the different items of audio/video 
20 material produced for the different versions of the program, a bill may be 
automatically generated in accordance with sponsorship and produce placement deals. 
This may be similarly effected using a business management application program 
forming part of the asset management system 1 . 

It will be appreciated from the foregoing description that one of the advantages 
25 of the integrated system shown in figure 1 is that audio/video productions can utilise 
planning and concept information of previous audio/video productions. Furthermore 
audio/video productions can also benefit from marketing information providing a 
relative measure of consumer demand for previous audio/video productions and parts 
of the productions. As subsequent audio/video productions generate further planning 
30 information, and market analysis information, which is fed back and incorporated into 
the asset management system 1, the asset management system 1 is further enriched to 
the benefit of further productions. The term emitted will be used to described the 
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distribution of the audio/video program on any medium, which includes terrestrial and 
satellite broadcast, as will as sale on video tape and digital versatile disc. 
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Metadata Overview. 

For the purposes of this discussion, "material" is video and audio information 
for example a video programme recorded on a video tape. Metadata is the data and 
information that is created and used during the lifecycle of material production and 
5 distribution. It includes for example:- Media content identification 

• Copyright 

• Programme planning 

• Scripts (lighting, anchor-man, camera ) 

• Edit decisions 

1 0 • Contracts (Cast, Commissioning, Sales, Transmission rights) 

• Systems Layers (Compression format/rate, EPG. . .) 

• Other data and information relevant to material 

• Manual annotations or automatic annotations of material 

• UMIDs and other identifiers. UMIDs are described in the section 'UMIDs '. 
15 They are unique material idntifiers which are used in embodiments of the 

present invention to bind the materail to the metadata. 



Media includes tape, disc and other media on which information can be 
recorded. 

20 Referring to Figure 2, Figure 2 illustrates a small proportion of the metadata 

which may be produced in the creation and transmission of a programme such as horse 
racing. 

The metadata includes data which may be produced during planning of the 
programme and before the making of the programme such as Identification and 
25 Ownership data and Business, Planning and Contracts data. 

It also includes data produced during and after the making of the programme 
such as Material/Instance parameters, Edit Decisions, and technical data such as 
resolution and focal length, and location. By way of explanation: a material number 
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identifies an original clip; and an Instance number identifies a version or copy of the 
original clip. Thus instance 0 is the original clip and instance 1 is the first copy. 

The metadata also includes data created after the transmission of the 
programme such as the Transmission and Audience data and Catalogue data. 
5 Figure 2 illustrates only some examples of metadata. Other examples include 

information required for digital video broadcast transmission such as compression type 
and rate. Yet other examples of metadata are given in the section Camera Metadata. 
Metadata Uses 

Table 1 identifies an extremely simplified view of some metadata. It lists where 
10 the data is created within the production chain, and where it is used. 
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Table 1, Illustration of Metadata Creation and Use 

Once metadata is created, stored and accessible, it may be used many times in 
many stages of subsequent handling of the material. Many of the items listed above 
may be written once and read many times at different stages in the production and 
distribution chain. For example a Good Shot Marker (GSM) records or identifies good 
shots in material, as it is acquired. By preserving the GSM markers with the material, 
they are available to be read many times within an editing session. Additionally 
should the material be re-purposed, or recovered from archive, the GSM's are still 
available to the next user. 
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The script may be preserved as metadata. For example the script (Row 2) is 
created in the scripting stage, and used in both the creation and the content creation 
stages of production and in the distribution stage. The script contains both data 
content (the words to be spoken) and metadata (descriptions of the scene). The script 
5 also contains descriptions of the characters who speak the words and also descriptions 
of scenes Thus when preserved as metadata, the script can be used both in the 
production of enhanced formats by supplying extra user information such as the 
spoken lines as well as providing navigation data to enable searching in an archival 
system. 

10 Metadata Structure 

Figure 3 is a simplified schematic illustration of a layered metadata structure. The 
structure has the following layers:- 

• Application: which is a tool within a production stage where A/V and/or Data is to 
be used and manipulated. 

15 • Syntax: which represents how a standard dictionary items used to describe the 
image or sound will be represented in a data syntax (or grammar). 

• Dictionary: defines an agreed set of terms to describe the data (i.e. a dictionary). 
For example "Dog Name" instead of "Pet Name" or "Animal Name". 

• Data Coding: this layer adds the specific methods of data encapsulation. It may 
20 include multiple coding layers applied in a recursive manner to complete a 

'wrapper' or 'file' format. 

• Transfer/Storage: this layer comprises the two parallel paths of streaming 
(file/stream transfer) and storage which allow the transfer of the material and 
metadata to, and/or storage of the material and metadata in, for example networked 

25 processors and storage media. 

• Physical: this layer represents how the data is electrically or magnetically stored or 
transmitted. 

Some international standards or proposed standards which may be applied to the 
layers are set out in the following Table 2:- 
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Standard 


SMPTE 
Dictionaries 


SMPTE 
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MPEG- 
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(MXF/A 
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XML 


SDTI- 
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Application 
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Syntax 
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X 






Dictionary 


X 




X 


X 






Data 
Coding 




X 


X 


X 


X 


X 


Physical 




X 




X 


X 


X 



Table 2 



5 Embodiments of the present invention use metadata within an audio and 

video production and distribution system to augment the operation of the system. 
Metadata is stored in the system. Figure 3 illustrates two ways of storing metadata 
within a system: both represent the metadata created in the example of Figure 3. In 
Figure 3(a), all of the metadata is stored within a content server or a content tape. How 

1 0 to store metadata on tape is discussed later. In Figure 3(b), only a reference identifier 
is stored with the content, and this reference matches a single copy of data held within 
a database. 

Metadata is dynamic. For example consider the life of a piece of 

15 material :- 

• Metadata is created at the planning stage 

• Metadata is created at the production stage 

• Editing existing material creates new composite material which is identified 
and described by metadata 

20 • Each sale of material updates the ownership and/or contract metadata 

• Each transmission, adds the new transmission date, and audience viewing 
figures 
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• Archive catalogue updates indexes, or corrects indexes. 

The dynamic nature of metadata has consequences for the two options 
illustrated in figure 3. Where the metadata is stored with the content (Figure 3 a) 
5 whenever the metadata is changed, all copies of the material are found, and the 
metadata of each copy is updated. However with a single copy of metadata held 
within a database (Figure 3b), as the metadata is changed, the copies of content are 
unaffected. The UMIDs which are the unique material ID that bind the metadata to 
content never change. 

10 Separating the metadata from the content by storing it in a database has a 

number of advantages over embedding metadata with the content. For example, it 
- allows an increase in data storage size and the ability to search data using high-speed 
random access techniques. 

Although the use of a database may be optimum to preserve data integrity, it 
15 may not be optimum for all practical installations. Where content is exchanged across 
physical sites, or where secure network connections are neither available nor economic 
,embedding the data with the content may be necessary. 

Storage of Metadata on Tape 

Embodiments of the present invention allow the storage of metadata on tape for 
20 existing installations, using a format that is compatible with current VTR equipment 
and IT infrastructure. Embodiments of the invention also allow the storage of 
metadata on emerging formats eg MXF for tape or optical disk.. MXF is briefly 
described below. 

25 Storage of metadata on video tape 

Figure 5 is a basic illustration of where audio and video are stored on video 
tape (analogue and digital). In this simplified illustration there a number of elements:- 
a video track, four audio tracks (Ai to A 4 ), a time code track, a control track and linear 
30 audio cue track. 
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To add metadata to existing video tape formats, the data is included in one or 
more of these existing tracks. There are a number of "spaces" available (shown shaded 
in Figure 5), that can store data, and which have only a small impact on the storage of 
audio and video on the tape. These are listed below in Table 3. 
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Most preferably UMIDs are stored on the tape. UMIDs can be accommodated 
on existing tape. For example the user bits can store UMIDs to 0.2 second resolution. 
However the UMIDs may be stored elsewhere and other identifiers stored on the tape 
as described in the section 'Tape IDs'. 

Storage of metadata on emerging tape/optical disk File Formats 

Newly proposed removable-media (tape and optical disk) and fixed media 
(hard-disk) products are able to interchange computer files. In the standardisation 
process of the formats for such interchangeable files, the needs of Audio/Video content 
and metadata are addressed. 

The MXF (media exchange format)[See Ref 2] is designed for exchange of final 
material, play-out and long-term storage. The format provides four essential parts to 
the file:- 

• The identification of media and encoding format 

• Complex metadata description 

• Streaming A/V content, with streaming synchronised metadata if necessary 

• Indexing (allowing cue to time-codes). 

Benefits 

The systematic use of metadata within the content creation industry according 
to embodiments of the present invention provides many benefits including :- 

• Increase productivity, allowing a higher proportion of resource on the creation 
activity 

• Decrease material transaction costs 

• Increase the value of content 

• Increase the quality of programmes. 

UMID Description 

A UMID is described in SMPTE Journal March 2000 which provides details of 
the UMID standard. Referring to figures 6 and 7, a basic and an extended UMID are 
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shown. It comprises a first set of 32 bytes of basic UMID and a second set of 32 bytes 
of signature metadata. 

The first set of 32 bytes is the basic UMID. The components are: 

•A 12-byte Universal Label to identify this as a SMPTE UMID. It defines the 
5 type of material which the UMID identifies and also defines the methods by which the 
globally unique Material and locally unique Instance numbers are created. 

•A 1-byte length value to define the length of the remaining part of the UMID. 

•A 3 -byte Instance number which is used to distinguish between different 
'instances' of material with the same Material number. 
10 •A 16-byte Material number which is used to identify each clip. Each Material 

number is the same for related instances of the same material. 

The second set of 32 bytes of the signature metadata as a set of packed 
metadata items used to create an extended UMID. The extended UMID comprises the 
basic UMID followed immediately by signature metadata which comprises: 
15 •An 8-byte time/date code identifying the time and date of the Content Unit 

creation. 

•A 12-byte value which defines the spatial co-ordinates at the time of Content 
Unit creation. 

•3 groups of 4-byte codes which register the country, organisation and user 

20 codes 

Each component of the basic and extended UMIDs will now be defined in turn. 
The 12-byte Universal Label 



The first 12 bytes of the UMID provide identification of the UMID by the 
registered string value defined in table 1 . 



Byte No. 


Description 


Value (hex) 


1 


Object Identifier 


06h 


2 


Label size 


OCh 


3 


Designation: ISO 


2Bh 


4 


Designation: SMPTE 


34h 


5 


Registry: Dictionaries 


Olh 


6 


Registry: Metadata Dictionaries 


Olh 
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7 


Standard: Dictionary Number 


Olh 


8 


Version number 


Olh 


9 


Class: Identification and location 


Olh 


10 


Sub-class: Globally Unique Identifiers 


Olh 


11 


Type: UMID (Picture, Audio, Data, Group) 


01, 02, 03, 04h 


12 


Type: Number creation method 


XXh 



Table 1: Specification of the UMID Universal Label 
The hex values in table 1 may be changed: the values given are examples. 
Also the bytes 1-12 may have designations other than those shown by way of example 
5 in the table. Referring to the Table 1, in the example shown byte 4 indicates that bytes 
5-12 relate to a data format agreed by SMPTE. Byte 5 indicates that bytes 6 to 10 
relate to "dictionary" data. Byte 6 indicates that such data is "metadata" defined by 
bytes 7 to 10. Byte 7 indicates the part of the dictionary containing metadata defined 
by bytes 9 and 10. Byte 10 indicates the version of the dictionary. Byte 9 indicates 
10 the class of data and Byte 10 indicates a particular item in the class. 

In the present embodiment bytes 1 to 10 have fixed pre-assigned values. Byte 
1 1 is variable. Thus referring to Figure 7, and to Table 1 above, it will be noted that 
the bytes 1 to 10 of the label of the UMID are fixed. Therefore they may be replaced 
by a 1 byte 'Type' code T representing the bytes 1 to 10. The type code T is followed 
15 by a length code L. That is followed by 2 bytes, one of which is byte 1 1 of Table 1 
and the other of which is byte 12 of Table 1, an instance number (3 bytes) and a 
material number (16 bytes). Optionally the material number may be followed by the 
signature metadata of the extended UMID and/or other metadata. 

The UMID type (byte 1 1) has 4 separate values to identify each of 4 different 
20 data types as follows: 

4 Olh' = UMID for Picture material 
t 02h' = UMID for Audio material 
4 03h' = UMID for Data material 

'04h' = UMID for Group material (i.e. a combination of related essence). 
25 The last (12th) byte of the 12 byte label identifies the methods by which the 

material and instance numbers are created. This byte is divided into top and bottom 
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nibbles where the top nibble defines the method of Material number creation and the 
bottom nibble defines the method of Instance number creation. 
Length 

The Length is a 1-byte number with the value 4 13h' for basic UMIDs and '33h' 
5 for extended UMIDs. 

Instance Number 

The Instance number is a unique 3 -byte number which is created by one of 
several means defined by the standard. It provides the link between a particular 
'instance' of a clip and externally associated metadata. Without this instance number, 
10 all material could be linked to any instance of the material and its associated metadata. 
The creation of a new clip requires the creation of a new Material number 
, together with a zero Instance number. Therefore, a non-zero Instance number 
indicates that the associated clip is not the source material. An Instance number is 
primarily used to identify associated metadata related to any particular instance of a 
15 clip. 

Material Number 

The 16-byte Material number is a non-zero number created by one of several 
means identified in the standard. The number is dependent on a 6-byte registered port 
ID number, time and a random number generator. 
20 Signature Metadata 

Any component from the signature metadata may be null-filled where no 
meaningful value can be entered. Any null-filled component is wholly null-filled to 
clearly indicate a downstream decoder that the component is not valid. 

The Time-Date Format 
25 The date-time format is 8 bytes where the first 4 bytes are a UTC (Universal 

Time Code) based time component. The time is defined either by an AES3 32-bit 
audio sample clock or SMPTE 12M depending on the essence type. 

The second 4 bytes define the date based on the Modified Julian Data (MJD) as 
defined in SMPTE 309M. This counts up to 999,999 days after midnight on the 17th 
30 November 1 858 and allows dates to the year 4597. 

The Spatial Co-ordinate Format 

The spatial co-ordinate value consists of three components defined as follows: 
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•Altitude: 8 decimal numbers specifying up to 99,999,999 metres. 

•Longitude: 8 decimal numbers specifying East/West 180.00000 degrees (5 
decimal places active). 

•Latitude: 8 decimal numbers specifying North/South 90.00000 degrees (5 
5 decimal places active). 

The Altitude value is expressed as a value in metres from the centre of the earth 
thus allowing altitudes below the sea level. 

It should be noted that although spatial co-ordinates are static for most clips, 
this is not true for all cases. Material captured from a moving source such as a camera 
10 mounted on a vehicle may show changing spatial co-ordinate values. 

Country Code 

The Country code is an abbreviated 4-byte alpha-numeric string according to 
the set defined in ISO 3 166. Countries which are not registered can obtain a registered 
alpha-numeric string from the SMPTE Registration Authority. 
1 5 Organisation Code 

The Organisation code is an abbreviated 4-byte alpha-numeric string registered 
with SMPTE. Organisation codes have meaning only in relation to their registered 
Country code so that Organisation codes can have the same value in different 
countries. 
20 User Code 

The User code is a 4-byte alpha-numeric string assigned locally by each 
organisation and is not globally registered. User codes are defined in relation to their 
registered Organisation and Country codes so that User codes may have the same 
value in different organisations and countries. 
25 Freelance Operators 

Freelance operators may use their country of domicile for the country code and 
use the Organisation and User codes concatenated to e.g. an 8 byte code which can be 
registered with SMPTE. These freelance codes may start with the symbol ( ISO 
8859 character number 7Eh) and followed by a registered 7 digit alphanumeric string. 
30 As will be appreciated by those skilled in the art various modifications may be 

made to the embodiments herein before described without departing from the scope of 
the present invention. For example whilst embodiments have been described with a 
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data base, it will be appreciated that the database could be arranged as any convenient 
data store. 

Having regard to the above description of embodiments of the invention, it will 
be understood that an aspect of the present invention provides a method of facilitating 
5 identification of audio and/or video productions, comprising the steps of maintaining a 
register of unique program identification codes which identify corresponding 
audio/video productions, assigning a new unique program identification code on 
request from a producer of a new audio/video production, and up-dating the register 
with the new unique program identification code in association with the new 

10 audio/video production. 

A further aspect of the invention provides an asset management system for 
facilitating identification of audio and/or video productions, the asset management 
system comprising a database for storing data representative of a register of unique 
program identification codes which identify corresponding audio/video productions, an 

1 5 asset management processor coupled to the database which is arranged in operation to 
assign a new unique program identification code on request from a producer of a new 
audio/video production, and to up-date the register with said new unique program 
identification code in association with said new audio/video production. 
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